The title compound, Pb 2 Mn 3 (HPO 4 ) 2 (PO 4 ) 2 , was synthesized by a hydrothermal method. All atoms are in general positions except for one Mn atom which is located on an inversion center. The framework of the structure is built up from PO 4 tetrahedra and two types of MnO 6 octahedra, one almost ideal and the other very distorted with one very long Mn-O bond [2.610 (4) Å compared an average of 2.161 Å for the other bonds]. The centrosymetric octahedron is linked to two distorted MnO 6 octahedra by an edge common, forming infinite zigzag Mn 3 O 14 chains running along the b axis. Adjacent chains are linked by PO 4 and PO 3 (OH) tetrahedra through vertices or by edge sharing, forming sheets perpendicular to [100] . The Pb 2+ cations are sandwiched between the layers and ensure the cohesion of the crystal structure. O-HÁ Á ÁO hydrogen bonding between the layers is also observed.
Related literature
For properties of phosphates and their potential applications, see: Gao & Gao (2005) ; Viter & Nagornyi (2009); Clearfield (1988) ; Trad et al. (2010) . For compounds with related structures, see: Assani et al. (2010 Assani et al. ( , 2011a Assani et al. ( ,b,c, 2012 Effenberger (1999) . For bond-valence analysis, see: Brown & Altermatt (1985) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). (Viter & Nagornyi, 2009; Gao & Gao, 2005) and ion-exchangers (Clearfield, 1988) and in batteries performance (Trad et al., (2010) Inline with the focus of our research, the present paper aims to develop the hydrothermal synthesis and the structural characterization of a new layered lead manganese orthophosphate, namely, PbMn 1.5 (PO 4 )(HPO 4 ), which is characterized by Mn/P ratio =3/4, rarely encountered in the literature with the exception of some copper based orthophosphates, Fig.1 ).
The crystals of the title compound is isolated from the hydrothermal treatment of the reaction mixture of lead oxide, metallic manganese and 85wt% phosphoric acid in a proportion corresponding to the molar ratio Pb:Mn:P = 1,5: 3:3. The hydrothermal reaction was conducted in a 23 ml Teflon-lined autoclave, filled to 50% with distilled water and under autogeneous pressure at 483 K for twenty hours. After being filtered off, washed with deionized water and air dried, the reaction product consists of a light brown solid and colorless sheet shaped crystals corresponding to the title compound.
Refinement
The O-bound H atoms were initially located in a difference map and refined with O-H distance restraints of 0.86 (1). In the last cycle they were refined in the riding model approximation with U iso (H) set to 1.2U eq (O). The highest peak and the deepest hole in the final Fourier map are at 0.62 Å and 0.67 Å, respectively, from Pb1. The not significants bonds and angles were removed from the CIF file. 
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Crystal data ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on all data will be even larger. 
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